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APPENDIX 1

Let Oy gpy(1): O ge)(?) and Qj.)(1) be respectively the
number of females of the three genotypes themselves
incubated in region 1. Let Oy gy (1), Oapey() and Opeey(?)
be respectively the number of females of the three geno-
types themselves incubated in region II. Only (ee) indi-
viduals can differentiate as females in region III, and let
Q3(ce)(r) this number. As the (E) allele is dominant and
females have no memory of their own incubation tempe-
rature, let :

Q130 = OyEp)(®) + Oyeg)(8) + Qygey(®) + Qogey(D)
Q123(e)(t) = Q](ee)(t) & Q2(ee)(t) iz Q3(ce)(t)

The fractions of females nesting in the three regions are

(fig. 3):

Region I : x1 = Kj/[K; + Q)1 + Qyo3¢)(0]

Region Il : Xy = Ky/[Ky + (1 — x) 0 Q12(5)(0) + Q123¢¢)(1)]
Region HI : x3= Ky [K3+(1-x) )(1-2)(Q 25y (D) +Q123(e)(D)]

The density-dependent age-specific maternity functions
are the average number of offspring (per unit time) suc-
cessfully hatched from eggs laid in region I, II or III by
a female of age a. As the females have the same nesting
behaviour according to their genotype, the names have
been abbreviated by simplicity and let :

Region I : bila, Q1yE) (D), Qi3] = by = CSB(a)x,

Region Il : byla, Q1)) Qa3 = by = CSB(a)(1-x)x,y

Region Hr . b3[a,Q12(E)(I), Q123(e)(t)] = bg, = CS}B(G)
(T=x)(1=x3)x3

Let p; be the frequency of the (E) allele among sexually
mature males (a = 9). Let fiygg)(a. 1) = fimgia, O +
fZ(EE{)(a, t) andflz(Ee)(a, t) =f1{EG)(a, f) +f2(Ee)(a, t) be the
number of genotypic females (EE) and (Ee) respectively
of age a at the time ¢ and born in region I or II. Let
f123(eeJ(a, t) =f1(ee)(a, 1) +f2(ee)(a, f) +f3(ee)(a, t) be the
number of genotypic (ee) females of age a at the time 7
and born in region I, II or III. Genotypic (EE) females give
(EE) offspring with a frequency of p; and (Ee) offspring
with a frequency of 1-p;. Genotypic (Ee) females give (EE)
offspring with a frequency of p,/2, (Ee) offspring with
a frequency of 1/2 and (ee) offspring with a frequency
(1-p)/2. Genotypic (ee) females give (Ee) offspring with
a frequency of p; and (ee) offspring with a frequency of
1-p;. The number of the offspring for each category can
be computed exactly :

Region I :

aMm
Jiee)(0.0) = g (fioeg)(a: Dby py)
1 %™
+3 GZ (fi2 @e)@by p1)

an
Jiee)(0.0) :g (i2Eg)(a Db (1 - p)

1M
+5 OZ (12 (ey)(a.0by)

am
# (;5 (123 (ee)(@:D)b1 P1)

1 %M
J1(ee)(0:) = My (ee)(0.1) =74 33 (f12 (Be)la.0)by(1 — pp)

1 %M
+5 83 (f123cee)(@Db1(1 = p1)

Region II :
1 %M
myee)(0.0) = fogE)(0:0) =5 Z (fiaepya.0by pr)
1M 0
Y 85 (fa@e(@Db2p1)

19
Moge)0,0) = forpe)(0.1) =5 (‘)2 (Fraee)(@:Dby(1 - py))
1 %M
¥ 5 (fi2(Ee)(@.1)b3)
1%M
+ 5 Z (fia3ee)(@Dby 1)
0
1 %M
Maee)(0.1) = 12 (ee)(0:8) = 4 Z (fio(ge)(@:0)by(l = p1))
1%m >
+ Eg- (Fia(ee)(@-Dbo(1 = py)

Region III :
aMm
mappy(0.0) = 5 (fiaeyia.0bs p1)
1 %M
+5 62 (fraeey)(@Dbs py)
am
Mm3pey(0,7) = S’: (fiaeg)(@.0bs(l — p1))

1M
Ty 3: (12 gey(@:1)b3)

am
+OE (f123(ce)(@:0)b3 p1)

1M
Miyqeey(0:1) = Free)Out) = 02 (fr2ge@nbs(1 = py))
1 “m
1 2 Fiasceef@nbs(l - py)
0

APPENDIX 2

Let Q8 Civmy(® and @) yn)(f) be respectively
the number of females of the three genotypes themselves
incubated in region L. Let Oan(0), Q2(Nn)(r) and Qynny(1)
be respectively the number of females of the three geno-
types having been incubated in region II. As the (N) allele

is dominant and females have no memory of their own
incubation temperature, let :
Q]z(N)(l') = Q1(NN)(1) + Goanny(D) + Qom0 + Ty
Q12 = Q1 + Qo)D)
The fraction of females nesting in the three regions are

(fig. 5):
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- Jegion I: x1 = Kl/[Kl + Q]z(N)(t) s (I—XZ)(I—X3)Q]2(11)(I)]
Region II : xp = Kpl[ Ky + (1-x1)Q130v)() + (1-x3)Q151n)(D)]
Region HI : x3 = K3/[ K3+ (1-x) N 1-x)(Q124)(D)+Q12(my(1))]

The x;, x, and x; values are resolved using successive ite-
rations. The density-dependent age-specific maternity func-
tions are the average number of offspring (per unit time) suc-
cessfully hatched from eggs laid in region I, Il or IIl by a
female of age @ according to its genotype (the names have
been abbreviated by simplicity)

Region I :

(NN) (Nn) bypla, Qiomy(®), @iom)®] = byy = CSPla)x,

(nn) by pyla, Qamy(s Qramy(D] = by = CSP(a)(1-x3)

(1-x5)x4

Region II :

(NN) (Nn) bzm)[“: Q]z(N)(f), QlZ(n)(t)] = bz(N) = CSP(a)
(1-x1)xy

(nn) bypyla, Qramy(®), Qromy (D] = bymy = CSPa) (1-x3)x,

Region III :

(NN) (Nn) b3y[a,Q12008)s Qi2my(f)] = by = CSBla)
(]—xl)(l—xz)xg,

(nn) b3(n)[a,Q|2(N)(f), Q]z(n)(f)] = ba(n) = CS,B(a)x3

Let p; be the frequency of the (N) allele among sexually

mature males (a 2 9) and let fio (@, 0 = fixola, 1) +

faxxyfa, 1) be the number of females of age a at the time ¢

and born in region I or II with (xx) being the female geno-

types {NN, Nn, nn}. Genotypic (NN) females give (NN)

offspring with a frequency of p; and (Nn) offspring with

a frequency of 1-p;. Genotypic (Nn) females give (NN)

offspring with a frequency of p;/2, (Nn) offspring with

a frequency of 1/2 and (nn) offspring with a frequency

(1-p)/2. Genotypic (nn) females give (Nn) offspring

with a frequency of p; and (nn) offspring with a fre-

quency of 1-p;. The number of the offspring for each

category can be computed exactly :

Region I :

M
Jiny(0.) =§ Fraenya Dby P1)

1M
+5 8; (12 w)(@.0b o) P

am
Fian)(0.0) = OE (frzavmgy(as Do10(1 = p1))
1M
+5 2 (fiz nm(@Dby )
2.0

M
+ gl (Framma.Dbimy 1)

19m
Fiam(0.0) =5 Z (fiz (uny(@:0b1 0wy (1 - p1))

M
+ 02 (Fiatny(@bymy(l = p1))

Region II :

19M
mamny(0:0) = fon)(0:8) =5 3: (fi2 vwy(@.0byy P1)

1M
+y OE (fiz (nmy(@:0)bay P1)

1 %M
mon(0:0) = Fonn)(0:0) = 5 33 (Fi2 ey (@b = p))
1M
+d 62 (12 (Nny(@:0byny)
19M
i 533 (Fr2mmy(@Dbamy P1)

1M
M) (0:) = f2 (qny(0:8) = 5: (Fraemy(@Dba0(1 = p1))

19M
¥ 502 (Fraany(@Dbymy(1 - p1))
Region Il :

am
my)(0,2) = OE (12 awy(@bagn P1)

1%
+5 (? (12 vmy(@Db3 oy P

M
m3ny(0:2) = ()): (fiz (owy(@Dbaagy(1 = py))
1M
+5 3: (12 uny(@Db3ny)
aMm
+())3 (Fr2mn)(@0b3) P1)
1 M
M) (0,8) =5 ()2

ay
+ gf (fi2(amy(@:Db3@my(1 — p1)

(F12 (amy(@Db3)(1 = p1))




